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(WPAT) 
AN - 89-120649/16 
XR - 89-337690 
XRAM- C89-053817 
XRPX- N89-091929 

TI - Balloon type catheter for passinq oxyqen, ere. into windpipe - comprise 
catheter tube surrounded by swellable balloon made of film comprisinq 
soft resin and polyvinylidene chloride layers (J5 2.11.83) 

DC - A96 B07 P34 

PA - (TERU } TERUMO CORP 

NP - 2 

PN - J89016189-B 89.03.23 (8916) {JP} 
J58188463-A 83.11.02 (8916) {JP} 
PR - 82.04.27 82JP-070718 86.00.00 86JP-077707 
AP - 82.04.27 82JP-070718 
IC - A61L-029/00 A61M-025/00 
AB - (J89016189) 

Balloon type catheter comprises a ca theter t ube and swellable balloon 
annularly surrounding the tube. The <£a 1 loon) i s ma de f rom a film 
comprising at least a soft structure resin laye r (and) polyvinylidene 
chloride layer . 

Used for passing an anaesthesic gas or 02 gas into the windpipe. 
(5pp Dwg.No.0/3) 
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TRANSLATION FROM JAPANESE 
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SPECIFICATION 

1. Tide of the Invention 

A Balloon-Type Catheter and a Method for its Manufacture 

2. Claims 

(1) A balloon-type catheter characterized in that it is provided with a catheter tube body, a 
balloon part comprised of a film that is installed so that it surrounds a portion of the outside layer 
of said tube body in an annular pattern and expands and contracts freely, and an inflation lumen for 
the purpose of causing expansion and contraction of the aforementioned balloon part which is 
placed in juxtaposition in the aforementioned tube body so that it communicates with the interior of 
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said balloon part, the film which forms the balloon part being comprised of at least two layers , a 
soft synthetic resin layer and a polyvinylidene chloride layer or a polyvinyl alcohol layer. 

(2) A balloon-type catheter as described in Claim 1, in which the soft synthetic resin is selected 
from polyvinyl chloride, polyvinyl acetate, latex rubber, polyurethanes, silicone rubber, 
polyesters, polyethylenes, and nylons. 

(3) A balloon-type catheter as described in Claim 1 in which the thickness of the 
polyvinylidene chloride or the polyvinyl alcohol layer is 5 to 50 p~ 

(4) A balloon-type catheter as described in Claims 1, 2, and 3, in which the nitrous oxide 
transmission coefficient of the film that forms the balloon part is less than 3 x 10 -9 ml - cm/cm 2 * 
second • cmHg. 

(5) A method of manufacturing a balloon-type catheter, characterized in that a soft synthetic 
resin is formed in advance into a balloon shape, a hydrophilic adhesive agent is applied to this 
balloon part and dried, liquid polyvinylidene chloride or polyvinyl alcohol is then applied to the 
aforementioned adhesive agent application layer and dried and this product is then installed in the 
catheter body. 

(6) A method of manufacture as described in Claim 5, in which the soft synthetic resin is 
selected from polyvinyl chloride, polyvinyl acetate, latex rubber, polyurethanes, silicone rubber, 
polyesters, polyethylenes and nylons. 

(7) A method of manufacture as described in Claims 5 and 6, in which the thickness of the 
polyvinylidene chloride or polyvinyl alcohol layer after drying is 5 to 50 jj.. 

3 . Detailed Description of the Invention 
I. Background of the invention 
Field of technology 

This invention relates to a balloon-type catheter for the purpose of introducing anesthetic gases 
and oxygen gas into the respiratory tract 
Prior art 

Conventionally known balloon-type catheters for anesthetic or respiratory use are made by 
installing a soft film so that it surrounds the outside peripheral face of a catheter tube body in the 
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vicinity of its tip in an annular pattern and so that it expands and contracts freely and makes an 
inflation lumen opening between the soft film and the aforementioned outside peripheral face of the 
catheter tube body so that swelling of the aforementioned soft film can be effected through the 
agency of the inflation lumen. 

By causing the balloon part (or cuff) which forms the soft film of this balloon-type catheter to 
expand and contract, the objectives are served of hermetically sealing the respiratory tract before 
the bronchi and of preventing diffusion of the anesthetic gas from the body. 

Problems of the existing technology 

However, the materials that are used for the balloon part (or cuff) of this type of conventional 
balloon-type catheter include soft polyvinyl chloride, polyvinyl acetate, latex rubber and silicone 
rubber. It is made to a shape that is essentially equal to that of the outside diameter of the tube 
body, air is injected into it and it is dilated in a balloon shape. In this case, it is used so that the cuff 
is unnaturally dilated, the internal pressure is increased and it is pressed at high pressure against the 
tracheal wall. For this reason, caution must be exercised because insufficient peripheral circulation 
in the tracheal mucosa and damage occur. Subsequently, studies were made of cuffs that were 
improved so that extreme pressure is not applied to the respiratory organs. 

In this case, a cuff is used that is essentially equal to or larger than the inside diameter of the 
trachea, which has been sealed in advance. As a result, the trachea is sealed with no elevation of 
the internal pressure of the cuff being seen or with a decrease in pressure occurring. By this 
means, pressure against the tracheal mucosa by the cuff is prevented. These types of cuffs are the 
most frequently used at present now that awareness of damage to the tracheal mucosa has been 
heightened 

Although this type of cuff is more effective with respect to tracheal mucosa damage than 
previous cuffs, there have been reports in recent years of elevation of internal gas pressure due to 
passage of anesthetic gases into the cuff even with this sort of soft cuff. Moreover, in this case, as 
described above, there are undesirable ef fects due to pressing against the tracheal wall at hig h 
pressure. Many proposals have been made for execution of gas injection into the cuff with 
anesthetic gases of the same composition. 



SCHNEIDER — Japanese Laid-Open Patent Application Kokai No. 58-188463 [Japanese] « 4 

However, injection of anesthetic gas into the cuff as proposed above entails the practical 
problem that it is necessary to prepare a syringe separately in which the anesthetic gas for injection 
is sealed. 

For this reason, during the use of conventional balloon-type catheters, gas is extracted from the 
balloon periodically in order to regulate the volume of the internal pressure of the balloon. 
However, there are the problems that this type of balloon adjustment is often difficult and complex. 

II. Objective of this invention 

This invention was developed in the light of the aforementioned knowledge. Its objective is to 
provide a balloon-type catheter in which regulation of the volume and internal pressure of the 
balloon during use can be eliminated so that, consequently, damage, which is increased by 
pressure against the respiratory tract by the balloon, can be prevented. 

Specifically, this invention provides a balloon-type catheter characterized in that it is provided 
with a catheter tube body, a balloon part comprised of a film that is installed so that it surrounds a 
portion of the outside layer of said tube body in an annular pattern and expands and contracts 
freely, and an inflation lumen for the purpose of causing expansion and contraction of the 
aforementioned balloon part which is placed in juxtaposition to the aforementioned tube body so 
that it communicates with the interior of said balloon part, the film which forms the balloon part 
being comprised of at least two layers, a soft synthetic resin layer and a polyvinylidene chloride 
layer or a polyvinyl alcohol layer. 

Moreover, this invention provides for a balloon-type catheter as mentioned above, 
characterized in that the soft synthetic resin is selected from polyvinyl chloride, polyvinyl acetate, 
latex rubber, polyurethanes, silicone rubber, polyesters, polyethylenes and nylons, in that the 
thickness of the polyvinylidene chloride or the polyvinyl alcohol layer is 5 to 50 (i, and in that the 
nitrous oxide transmission coefficient of the film that forms the balloon part is less than 3 x 10~ 9 
ml ■ cm/cm 2 • second • cmHg. 

Further, this invention provides a method of manufacturing a balloon-type catheter 
characterized in that a soft synthetic resin is formed in advance into a balloon shape, a hydrophilic 
adhesive agent is applied to this balloon part and dried, liquid polyvinylidene chloride or polyvinyl 
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alcohol is then applied to the aforementioned adhesive agent application layer and dried and this 
product is then installed in the catheter body. 

Further, this invention provides a method of manufacturing the aforementioned balloon- type 
catheter characterized in that, in the aforementioned method of manufacturing catheters, the soft 
synthetic resin is selected from polyvinyl chloride, polyvinyl acetate, latex rubber, polyure thanes, 
silicone rubber, polyesters, poly ethylenes, and nylons, and in which the thickness of the 
polyvinylidene chloride or polyvinyl alcohol layer after drying is 5 to 50 |i. 

IE. Specific Description of the Invention 

We shall now describe this invention by reference to the examples shown in the figures. 



In the figures, 1 is the catheter tube body made of soft plastic. It has the galloon 2)at the shaft 
core for the purpose of introducing anesthetic gases or oxygen gas and its tip 3 is formed in the 
shape of a smooth bubble in order to make it suitable for insertion into the body. The other end 
(which is not shown in the figure) communicates with a gas supply device to the body as in 
conventional devices. 

As shown in Figures 2 and 3, the inflation lumen 4 is installed in the tube wall of the catheter 
tube body 1 along the axis direction of the tube body 1. As shown in Figure 2, the inflation lumen 
4 is obstructed close to the bubble-shaped tip 3. The inflation lumen 4 communicates with the 
internal space of the balloon 5 by means of the partially cut-out portions la of the tube wall of the 
tube body 1 that are installed in a position that overlays the internal space of the balloon 5 to be 
described below. The inflation lumen 4 also communicates with the inflation tube 7 through the 
cut-out part 6 of the tube body 1 in a position to the posterior of the balloon part 5 as shown in 



Figure 3 shows an example of the connection between the inflation lumen 4 and inflation tube 
7. Specifically, the connector 8 is connected to the tip of the inflation tube 7, the tip of the 
connector 8 is pushed into the inflation lumen 4 and fits in an airtight manner with the inflation 
lumen 4. This connector 8 is made with hard plastic such as polystyrene. It is cylindrical with an 
outside diameter somewhat greater than the inside diameter of the inflation lumen 4, and the 
stopper 9, which serves as a snapper, is formed in its middle part. The connection between the 




Figure 1. 
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inflation tube 7 and the inflation lumen 4 can be achieved simply by introducing pressure as 
described above. In addition, a mandrel that has been heated in advance can be inserted into the 
inflation lumen, with the connector 8 being inserted into the inflation lumen at the same time as 
affixation of the mandrel so that affixation is achieved. The connection of the connector 8 is 
smooth because it is difficult to bend the connection with the inflation lumen. Its use is also 
advisable for operating efficiency. The adapter 11, equipped with a cap, is installed at the posterior 
end of the inflation tube 7 through the agency of the pilot balloon 10 for the purpose of recognizing 
the degree of inflation of the balloon part. The reference symbol 12 is a line that does not conform 
to the line X. It is established along the entire lengthwise direction of the catheter tube body 1, and 
the position of the catheter tube body 1 can easily be ascertained from the line X. 

The(bdl oonp^ 5)is installed close to the tip of the catheter tube body 1 so that it surrounds its 
outside peripheral face in an annular pattern and so that it can expand and contract freely. As 
shown in the figure, th e balloon part 5 is of a two-layer structure consisting of the gas permeation- 
preventing layer 14 polyvinylidene chl oride or polyvinyl alcoh ol coated, for example, on the order 
of 0.005 to 0.05 mm, on the upper surface of the soft plastic film 13 such as, for example, soft 

polyvinyl chloride, polyurethanes, vinyl acetate, latex ru bber, sili cone rubber, nylon, 

r - —~ — — ^— — ^ — — — — — — — — — — 

polyurethanes [sic], and polyet hylene s. As required, the aforementioned gas permeation preventing 
layer 14 may consist of two or more layers or three or more layers. Further, Jhe^a^eimeation^ 
preventing layer 14 may also b ecgated^njhgjnside surface of the soft plasticfilni layer 13. The 
laughing gas (nitrous oxide gas) transmission coefficient of balloon part 5 should be set to less 
than 3 x 10* 9 ml * cm/cm 2 * second * cmHg (normal temperature). Moreover, a soft material that 
easily expands and contracts and with which there is no possibility of damaging the tracheal 
mucosa should be selected. There are no particular limitations on the thickness of the film of the 
balloon part 5. However, from the standpoints of gas permeability and pliability, it is generally on 
the order of 0.03 to 0.30 mm. 

f Any desired known procedure can be used as the method of forming the balloon part 5j For 
example, a glass, porcelain, or metal balloon mold can be impregnated with polyvinyl chloride 
plastisol so that uniform attachment of the polyvinyl chloride plastisol is obtained. Next, the 
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plastisol is fused and made into a gel in an oven heated to 140-220°C, with a polyvinyl chloride 
film being formed. The materials are then cooled to normal temperature and are then immersed in a 
urethane adhesive agent dissolved in an organic solvent such as isopropyl alcohol or toluene, with 
an adhesive layer of polyurethane being formed on the polyvinyl chloride film. After the solvent 
has dried and evaporated, the material is immersed in a polyvinylidene chloride emulsion and is 
heated and dried at 100-220°C, with a polyvinylidene chloride coating layer being obtained. 

When it is desired to obtain a thick coating layer, the material is again immersed in the 
polyvinylidene chloride emulsion and the same procedure is repeated. 

The viscosity of the polyvinylidene chloride emulsion is on the order of 3 to 70 cps. The 
thickness of the coating layer obtained by a single immersion operation can be changed by 
adjusting this viscosity. 

With a polyvinyl alcohol layer, a coating layer of polyurethane is formed as described above, 
after which the material is immersed in the polyvinyl alcohol solution and dried at normal 
temperature to 160°C, with a coating layer of polyvinyl alcohols being obtained. 

Although the desired thickness of the coating layer can be obtained by multiple immersions, it 
i s simpler to adjust the solution concentration. 

Because polyvinyl alcohols are soluble in water, it is desirable for the polyvinyl alcohol layer to 
be the inside layer when they are used as the balloon. Consequendy, a reversal procedure is 
performed after the balloon has been released from the mold. 

The method of installing the balloon part 5 into the tube body 1 may be a method in which a 
material formed in a specified balloon shape as described above is affixed in the tube body 1, both 
ends of which are then sealed to an airtight state with an adhesive agent It can also be installed by 
other known methods. When the film of the balloon part 5 is of two or more layers, manufacture 
can be effected easily, for example, by repeating a dipping procedures several times. Constructing 
the balloon part 5 intwo or more layers in this way is desirabl efrom the standpoint of preventing 
pinho le formatio n. 

There are no particular differences in the method of use of balloon-type catheters of this 
invention from conventional balloon-type catheters. 
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TV. Specific Effect of the Invention 

As described in detail in the foregoing text, by means of this inventio n jfirbduction of inferior J 
^roducts^due to pinhole formation could be prevented because the balloon part (cuff) is formed of / 

two or more layers comprised of a soft plastic layer and a gas permeation -preventing layer. / 

- ■ ■ — ~ 

Further, marked inhibition of the passage of nitrous oxide gas, nitrogen gas, and oxygen gas can 
be achieved, for which reason there are the marked effects for practical purposes that an increase in 
the volume and internal pressure of the balloon can be inhibited during use and that the difficulties 
of adjusting internal pressure of the balloon part as with conventional devices can be eliminated. 

4 . Brief Explanation of the Figures 

The figures show a balloon-type catheter which is an example of this invention. Figure 1 is a 
partial oblique view, Figure 2 is a cross section showing an enlargement of the balloon part and 
Figure 3 is a cross section showing the connection part between the inflation tube and the inflation 
lumen. 

In the figures, 1 is the catheter tube body, 2 is the lumen, 3 is the tip of the tube body, 4 is the 
inflation lumen, 5 is the balloon, 6 is the cut-out portion of the tube wall, 7 is the inflation tube, 8 
is the connector, 10 is the pilot balloon, 11 is the adaptor, 13 is the soft plastic film and 14 is the 
gas permeation-preventing layer. 



Agent: Toshihiko Suzue, Patent Attorney 
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Figure 1 
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